Exploring the dihydrodipicolinate synthase tetramer: how resilient is the dimer-dimer interface?
Dihydrodipicolinate synthase (DHDPS, E.C. 4.2.1.52) is a tetrameric enzyme that catalyses the first committed step of the lysine biosynthetic pathway. Dimeric variants of DHDPS have impaired catalytic activity due to aberrant protein motions within the dimer unit. Thus, it is thought that the tetrameric structure functions to restrict these motions and optimise enzyme dynamics for catalysis. Despite the importance of dimer-dimer association, the interface between subunits of each dimer is small, accounting for only 4.3% of the total monomer surface area, and the structure of the interface is not conserved across species. We have probed the tolerance of dimer-dimer association to mutation by introducing amino acid substitutions within the interface. All point mutations resulted in destabilisation of the 'dimer of dimers' tetrameric structure. Both the position of the mutation in the interface and the physico-chemical nature of the substitution appeared to effect tetramerisation. Despite only weak destabilisation of the tetramer by some mutations, catalytic activity was reduced to approximately 10-15% of the wild-type in all cases, suggesting that the dimer-dimer interface is finely tuned to optimise function.